participated in it in 18 cases (47%) after connecting with the obturator artery.
2) The muscular branch to the anterior surface of the adductor magnus.
3) The terminal branch was divided into two and appeared in the posterior aspect of the thigh. The ascending branch was found in 37 cases and emerged from the upper lateral margin of the quadratus femoris to be distributed to the fossa trochanterica. The other vessel was the transverse branch of the PNA and was found in 33 cases. This branch emerged from the lower medial margin of the quadratus femoris to be distributed to the proximal part of the hamstring muscles. it is very difficult to observe this in the usual dissection practice of students. In addition, the nomenclature of the branches of the medial circumflex femoral artery has become confused as Kumaki pointed out in 1967. To resolve this problem, detailed descriptions of the peripheral distribution of this artery are needed. In particular, the positional relation to the quadratus femoris muscle cannot be neglected. The arterial supply to the acetabulum of the hip joint was also examined in this study . In total, 38 lower extremities from 23 Japanese adults were dissected.
Findings and Discussion
The origin of the medial circumflex femoral artery has already been described by Adachi (1928) and others, and the details Fig. 1 .
Superficial branch of the medial circumflex femoral artery and the external pudendal artery. Note their positional relation to the femoral vein. In this case, the former arose independently from the profunda femoris artery just proximal to the origin of the medial circumflex femoral artery which is not shown in this view because of its deep position. Anterior aspect of the left thigh.
need not be repeated here. After arising, the artery passed in between the iliopsoas and the pectineus as most textbooks have described, but in some cases in between the pectineus and the adductor longus. Adachi (1928) reported that the frecieuncy of the latter arrangement was 6%, while the present authors found it in 5 of the 38 examined cases (13%). No differences were found in the peripehral distribution of the artery between both cases, but the acetabular branch, if presented, was usually supplied by the former.
I
Course and branches of the medial circumflex femoral artery
Ramus superficialis (BNA, INA) ( Fig. 1 ) Before entering between the above two muscles, the artery gave off a branch which crossed the anterior surface of the pectineus medially to supply the adductor muscles. Although it was usually thin, the term Ramus superficialis in the BNA and INA is reasonable because of its constancy. That is, it was observed in all of the 19 cases examined, but in 4 of them it arose independently from the profunda femoris or the stem ofthe femoral artery. The nomenclature of this branch has become confused and Spalteholz's textbook described it as the Ramus transversus. According to the Japanese Contrasting Nomenclature of BNA, INA and PNA (4th edition, edited by the Japanese Association of Anatomists , 1963), the Ramus superficialis in the BNA and INA corresponded to the Ramus transverus of the PNA. This probably reflects the descriptiop of Spalteholz; however, the authors consider that it was not correct as pointed out by Kumaki (1967) After giving off the Ramus superficialis, the medial circumflex femoral artery continued to the Ramus profundus (BNA, INA and PNA) and divided into the following four branches on the anterior surface of the obturatorius externus.
1) The first branch was the acetabular branch and it was not constant, being observed in 14 of the 38 cases (37%). This slender branch ascended along the medial border of the iliopsoas and entered the acetabulum of thee hip joint through the acetabular notch. Kumaki (1967) insisted to omit the term Ramus acetabularis from the nomenclature because of its low frequency, but the clinical relevance of this branch cannot be neglected. The acetabular branch was also provided by the obturator and the inferior gluteal arteries, which will be discussed below.
2) The second branch, being sufficiently large, supplied the adductor muscles. It passed caudo-medially to be distributed to the adductor magnus on its anterior surface. One of the branches extended upwards and medially dorsal to the pectineus towards the public symphysis, crossing the obturator nerve near the outer orifice of the obturator canal.
3) After giving off these branches, the parent artery passed to the inferior border of the obturatorius externus and divided into two terminal branches -the Ramus ascendens and Ramus transversus. The ascending branch was fairly constant and was found in all cases except one in which the medial circumflex femoral artery was extremely poor and terminated in the vicinity of its origin without giving off the two terminal branches. This exceptional case will be described below. After hooking around the inferior border of the obturatorius externus, the ascending branch passed upwards and laterally anterior to the quadratus femoris.
It then emerged from the upper lateral corner of this muscle to reach the fossa trochanterica and the neck of the femur. On the way, it gave rise to muscular branches to the quadratus femoris. In 12 cases, however, it terminated in this muscle without emerging from its upper margin, and in 5 of them, the inferior gluteal artery gave off a branch and compensated for it, passing along the superior margin of the quadratus femoris laterally.
4) The other terminal branch was the Ramus transversus. After separating from the ascending branch, it extended caudomedially and emerged from the lower border of the quadratus femoris close to the ischial tuberosity. It then entered the proximal part of the hamstring muscles to supply them. This branch was found in 33 cases (87%), and when it was absent or poorly developed, the inferior gluteal artery replaced it. As mentioned above, the two terminal branches of the medial circumflex femoral artery passed from each other in a diagonal line across the quadratus femoris; that is, the Ramus ascendens emerged from the upper lateral border of the muscle, and the Ramus transversus from the lower medial border. The termtransversus is therefore not suitable for the latter, since it extended downwards in the posterior aspect of the thigh rather than transversally. The textbooks of Morris and Woodburne properly called it the descending branch, and Sheehan (1932) and recently Kato (1962) also did the same. Insofar as the findings of the medial circumflex femoral artery are concerned, Morris's textbook of anatomy described them most accurately. In the American edition of Gray's Anatomy, the branch under discussion is called the superficial branch, and this may be due to the fact that it appeared in the posterior aspect of the thigh more superficially in comparison with the preceding ascending branch. 11 Anatomosis between the medial and lateral circumflex femoral arteries
The above-mentioned anastomosis has been described in most textbooks of anatomy. According to those written in English such as by Cunningham, Hollinshead, Gardner and Gray (both American and British editions), the transverse branches of both the medial and lateral circumflex femoral arteries communicated with each other in the posterior aspect of the thigh below the trochanter major, forming the so-called cruciate anastomosis. However, such anastomoses could not be observed in the present study, even though the authors endeavored to locate them, following all the branches peripherally in well-injected specimens. In fact, the transverse branch of the lateral circumflex femoral artery wound around the shaft of the femur laterally, piercing through the vastus lateralis, while the corresponding branch of the medial circumflex artery passed in a different direction to the former as mentioned above. If anastomoses were to be found in this area with the transverse branch of the lateral circumflex artery, the ascending branch of the 1st perforating artery would be involved. The latter artery, after emerging in the posterior aspect of the thigh piercing through the adductor magnus, was divided into ascending and descending branches, just like the terminal branches of the medial circumflex artery (Figs. 3 and 4) . The former branch passed upwards and laterally towards the trochanter major, and the latter passed downwards and medially crossing the sciatic nerve.
In contrast to this, German textbooks such as by Spalteholz and Benninghoff described the connection between the two circumflex arteries in the fossa trochanterica of the femur. The ascending branches of both arteries would be involved in such a connection. This may be more a probable situation, although the authors were unable to observe it macroscopically. The arterial supply to the head and neck of the femur has been studied by several authors such as Nussbaum (1924) , Vereby (1942) , Trueta & Harrison (1953) , Crock (1965), Sevitt & Thompson (1965) and Wertheimer & Lopes (1971) . Most of them examined it for clinical purposes, using radiological angiography or injected specimens combined with Spalteholz's transparency method. They described an arterial network on the surface or within the proximal end of the femur, and mentioned anastomoses between the disputed two circumflex arteries. Among these reports, Nussbaum's diagram is the most useful and was quoted in Spalteholz's and Hollinshead's textbooks. Our knowledge of the anastomoses between the two circumflex femoral arteries, as described in the various textbooks and discussed in this study, is considered to be supported by these clinical investigations.
III Arterial supply to the acetabulum (Fig. 5) In this study, the acetabular branch was defined as that which was distributed to the acetabulum of the hip joint passing through the acetabular notch. The obturator artery supplied it in all the cases examined, whereas the medial circumflex artery gave off the branch in 14 of the 38 cases (37%). Thus, the latter supplied the acetabulum in about one third of the cases, details of this branch being as described above. Both the branches did not usually connect with each other before they entered the acetabular notch. On the other hand, the inferior gluteal artery was also involved in the supply to the acetabulum. It was found in 18 cases (47%), and the branch extended deeply along the upper medial border of the quadratus femoris, then passed forwards along the upper border of the tendon of the obturatorius externus or along the inferior border of the acetabulum, and communicated with the acetabular branch of the obturator artery near the acetabular notch. Considering the thickness and its long course, Acetabular branches of the obturator and the medial circumflex femoral arteries, which entered the acetabulum passing through the acetabular notch. The hip joint cavity was opened. The insertion of the obturatorius externus on the femur was cut and the muscle was reflected downwards. In this case, besides the two above-mentioned branches , the inferior gluteal artery passed forwards along the inferior border of the acetabulum and communicated with the acetabular branch of the obturator artery. Anterior aspect of the left thigh. the practical significance of this branch was uncertain.
IV Variation of the medial circumflex femoral artery
During the present investigation, the authors encountered a case of poor development of this artery. In this case, the artery was apparently thin at the origin and after arising from the stem of the femoral artery, it passed deeply in between the pectineus and theiliposoas as in normal cases. However, it ended on the anterior surfacee of the obturatorius externus, being distributed to the adductor muscles, without continuing to the two terminal branches. In this case, therefore, the aberrant artery did not appear in the posterior aspect of the thigh. Instead, a branch from the superior gluteal artery passed downwards to enter the upper lateral corner of the quadratus femoris to replace the ascending branch of the medial circumflex artery, while the inferior gluteal artery was distributed to the proximal part of the hamstring muscles to take the place of the transverse (descending) branch of the artery.
According to previous reports by others, such an anomaly is relatively rare. Adachi (1928) reported a case of complete absence of the medial circumflex artery in his 367 cases, and also described poor development of this artery. He insisted that in such cases, the anterior branch of the obturator artery became thick and replaced it. Sheehan (1932) also described anomalous cases of this artery, and in one of them the artery arose proximally from the external iliac artery above the inguinal ligament, and in another case it was poorly developed. The common features of these cases were that the anterior branch of the obturator artery and the inferior gluteal artery compensated for the reduced distribution of the medial circumflex artery, the distribution in the anterior aspect of the thigh being replaced by 
